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HOOLE CANYON DAM SITE
General Description

The examination of Hoole Canyon as a potential dam site is part of an
investigation by the Water Resources Branch of the Department of Northern Affairs
and National Resources of the hydro-electric power potential in the Yukon River
drainage basin.

The proposed dam site is located on Pelly River about 24 miles upstream
from the community of Ross River in Yukon Territory. It is included on National
Topographic Series sheet No. 105F (Quiet lLake), scale 1:250,000, and on Royal
Canadian Air Force aerial photograph A.12177-349 flown %in 1949. The scale of the
photograph is approximately 1 inch to 3,200 feet. Most of the reservoir area is
on sheet No. 105G (Finlayson lLake).

A dam constructed at Hoole Canyon would be relatively important in the
development of power on Pelly River. It is the furthest upstream of 4 sites
proposed for the river and could be utilized not only to produce power but also
to provide storage for the downstream projects.

The proposed site can be reached from Ross River by shallow draft boats
which, except in periods of extremely low water, can ascend the river to the down-
stream end of the canyon. The site can also be reached by walking from the Ross
River-Watson Lake road which, at a point about a mile west of Horton Creek, is
about 2 miles from the canyon.

Pelly River which is one of the larger Canadian tributaries of Yukon
River drains an area of about 25,000 square miles in the southern part of the
interior of Yukon Territonyl. It originates in Selwyn Mountains close to the

bourdary between the Northwest Territories and Yukon Territory. It flows southwest

1Johnston, J.R.: A Reconnaissance of Pelly River between Macmillan River and
Hoole Canyon, Yukon, Geol. Surv. Can., Mem. 200, 1936.
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across Pelly Plateau until it reaches Pelly Mountains and then follows along the
northeast flank of these mountains to their northwest extremity where it curves to
the west to join Yukon River at Fort Selkirk. The valley of Pelly River where it
parallels the mountains is a distinct topographic feature which continues as a
trench-1like depression for several hundred miles across the southern part of Yukon
Territory. It is known as Tintina Trench®.

During the last glaciation the Trench was filled with ice which moved
down grade in a northwest direction. Glacial striae were not observed but near
the site several ridges whose long axis parallel the Trench occur on its floor.
Along the Ross River-Watson Lake Road the material exposed in several road cuts
into the bases of the ridges consists of dense stony till overlying bedrock. The
ice probably originated in Selwyn Mountains but was fed by tributary glaciers
flowing from Pelly Mountains. The extensive deposits of sand and gravel which
occur on the floor of the Trench and in terraces along its sides were probably
formed by water flowing from the melting ice. Silt deposits such as occur along
Yukon River valley are uncommon. This material is believed to have been deposited
during temporary ponding of the meltwater. A few feet of silt is exposed in cuts
along the Ross River-Watson Lake Road near Hoole River. The extent of the deposit
is not known.

At Hoole Canyon dam site Pelly River is flowing through a steep-walled
canyon situated close to the northeast side of Tintina Trench. The Trench here
is about 9 miles wide. Bedrock is exposed almost continuously in the lower half
of the walls of the canyon and as islands in the river. The material exposed in
the upper parts consists chiefly of coarse-grained, glacio-fluvial gravel which
is believed to directly overlie bedrock. Till is not exposed in the site area

although deposits of this material may exist in places between the gravel and bedrock.

1Bostock, H.S.: Physiography of the Canadian Cordillera with special reference to
the area north of the fifty-fifth parallel; Geol. Surw. Can., Mem. 247, 1948, p. 60.



In the site area the course of Pelly River is U-shaped as the river changes
direction several times. The distance across the open side of the 'U' which faces
the southwest is about 2,300 feet. In the upstream part of the area the river is
flowing in a northwest direction; it swings sharply to the northeast then back to
the northwest, to the southeast and finally to its original northwest direction in
the downstream part.

The jointing and bedding in the various rock types present have doubtless
influenced the direction in which the river flows. In the upstream and downstream
parts of the site area it is flowing parallel to the bedding and in the centre part
closely follows a prominent joint set in the igneous rocks.

Bedrock at the proposed site consists chiefly of quartzite and limestone
intruded by irregular masses of fine- to medium-grained, serpentinized ultrabasic
rocks. A small exposure of more recent voleanic rock occurs in the upstream end.

The intrusive rocks occur, in general, in the centre of the dam site whereas the
sedimentary rocks are exposed in the upstream and downstream sections. The

roughest and most dangerous places in the river, from the standpoint of navigation,
occur where the contacts betwsen intrusive and sedimentary rocks cross the river.
This is especially true in the downstream part of the site where there is a visible
drop of about 3 feet in the water when the river passes from intrusive to the softer,

less dense, sedimentary rocks.

Unconsolidated Deposits
Three types of unconsolidated deposits were identified at Hoole Canyon
dam site. They are as follows:
1. Recent Alluvium: Very little Recent alluvium is exposed at the site.
The steep, rock walls of the canyon have confined the river in its channel and
thus prevented the formation of flood plain deposits. In the few narrow areas

along the edge of the river where alluvium does exist it is usually mixed with
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angular fragments of local bedrock and large, rounded boulders which have fallen
from the coarse-grained gravels overlying bedrock. The Recent alluvium is coarse-
grained material consisting chiefly of rounded to subrounded rock fragments ranging
from pebble size to boulders several inches in diameter. About 20 per cent of the
material consists of sand. It is not believed there is sufficient Recent alluvium
present to warrant consideration as a construction material. The depth of the
alluvium underlying the river is not known but it is not bellieved to be great.
Consequently the quantity which will be excavated during construction of the dam
will be small.

2. Glacio-fluvial (sand and gravel): This material consists chiefly of coarse-
grained, sandy gravel containing numerous rounded to subrounded boulders up to 10
inches in dlameter. Most of the boulders are ultrabasic and porous, volcanic rocks
similar to bedrock exposed at the dam site or immediately upstream. The percentage
of fine material present, i.e. that passing the 200 sieve, is unusually low suggesting
the gravel was deposited by relatively fast-flowing water.

The gravel is common throughout the dam site area. It is exposed in
considerable thicknesses in the upper parts of both abutments where in places it
can be seen to directly overlie bedrock. The upper 24 inches is frequently
weathered to a brownish-orange, partially cemented material. In this weathered
zone the surfaces of the coarse-grained, ultrabasic rock fragments are soft and
easily broken. In places the gravel is overlaid by a thin, irregular 2- to 3-foot
thick deposit of fine- to medium-grained sand. Grain-size analyses curves and
moisture contents of 3 frozen samples of the sand are included under the heading
"Frozen ground®.

The permeability of the gravel is probably high. Consequently, as the
surface of bedrock exposed in the abutments seldom exceeds 2,600 feet in elevation,
considerable gravel will probably have to be removed and replaced with more imper-

vious material before a dam with a crest elevation greater than 2,600 feet can be

constructed.
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The gravel has been used as base-course material on the Ross River-Watson lake
road with satisfactory results. An attempt was made to obtain suitable surface-
course material by screening out the cobbles and boulders greater than 3 inches in
diameter. The material obtained was not too satisfactory because of the lack of
fine particles, i.e. those passing the 200 sieve. The grain size analyses curves
for samples of pit-run gravel (Nos. 5, 11 and 18) and for the sand (Nos. 6 and 7)
which are included at the end of this report all indicate the low percentage of
fine material present.

3. Talus: Talus is the thin deposit of loose rock fragments lying on the
less steep parts of the walls of the canyon. Accumulations of similar material,
15 or more feet in thickness, frequently occur along the toes of the steeper slopes.

Talus is the result of mechanical disintegration of adjacent bedrock. The
size and shape of the fragments depends upon the type of source rock. Talus origin-
ating in the quartzite consists of small, platy, sharp-edged, angular fragments
only a small percentage of which are greater than 6 inches in diameter. Talus from
the limestone consists of rectangular blocks ranging from an inch to more than 3
feet in size. The fragments of ultrabasic rocks vary from sand-size particles to
boulders several feet in diameter. The highly serpentinized igneous rocks usually
yield small, angular fragments. In most instances bedrock breaks along joint,
bedding or fault planes. The size and shape of the fragments in the talus is an
indication of the manner in which the rock will break when blasted and consequently
the rock which will provide the most suitable riprap or rock fill. The limestone and
least serpentinized ultrabasic rocks are believed to be the most suitable sources

for these construction materials.

Bedrock
General Description
Bedrock exposed at Hoole Canyon dam site consists chiefly of massive,

ultrabasie rocks which have intruded thin-bedded, brittle quartzites and buff-
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weathering, crystalline limestone. The ultrabasic rocks, consisting of peridotite
and pyroxenite, are exposed along both sides of the river in the centre part of the
dam site area. In places these rocks have been highly serpentinized. Fracture
fillings consisting of veins of serpentine and minor quantities of chrysotile
asbestos are common. These vary from one-quarter to 4 inches in width and up to
50 feet in length. The bands represent planes of weakness in the rock and result
in a decrease in its strength and durability. The rock usudally fractures along
them leaving a thin film of serpentine on the freshly exposed surfaces. Many of
the fragments in the talus derived from ultrabasic rocks are covered in part with
a thin coating of soft, greenish, greasy serpentine. The attitudes of these fractures
and hence of the bands of serpentine are depicted on the accompanying fracture
rosette.

Bedrock in the downstream part of the site consists of thin-bedded
quartzite along with massive limestone in beds ranging from 2 to more than 10 feet
in thickness. Bedrock in the upstream part consists almost entirely of limestone
with only a few narrow beds of quartzite. In this afea an 8-foot sill of Tertiary
basalt intruding quartzite is exposed on the right side of the river.

The quartzite ranges in colour from white to black. The thickness of
the individual beds varies from 1 to 6 inches with most about 2 inches. It is a
hard, brittle rock which when cut by a fault shatters into small, angular fragments
resulting in a zone of badly shattered rock 4 to 6 feet in width. This is common
in the downstream part of the site area where several small faults occur in the
quartzite. The rock fragments in these shattered zones are frequently covered
with a thin coating of brown, iron-bearing carbonates and oxides probably deposited
by groundwater.

The limestone is a fine- to medium-grained, light grey, crystalline rock
which weathers to a buff colour. Although the bedding is extremely difficult to

identify the thickness of the beds is believed to vary from 2 feet where it is
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interbedded with quartzite to 10 feet in the more massive exposures. Many of the
thinner limestone beds especially those occurring in the downstream part of the site

area do not appear on the acdompanying geological map.

Bedrock Structurses

Jointing is the most common structure in bedrock exposed at the dam site.
In the ultrabasic rocks the joint fractures are usually parallel to the bands of
serpentine and chrysotile and consequently the attitudes of both were included on
the one fracture rosette. The most prominent fractures in the ultrabasic rocks
strike between north and north 10 degrees east and, in general, dip steeply to the
east. A second set is almost at right angles to the first and dips in a northerly
direction. A third set intersects the others at about 45 degrees and dips steeply
in both directions. This latter set closely parallels the river during its north-
west course through the site area. The spacing of the individual fractures varies
from a few inches to several feet.

The attitudes of the bedding in the quartzite and limestone in the down-
stream part of the site area are fairly regular striking a few degrees south of east
and with dips that are close to vertical. Here the bedding intersects the
river at about 45 degrees and apparently closely parallels the contact between the
sediments and ultrabasic rocks. The area is located on a bend in the river
immediately downstream from the contact. The changes in direction of the river
here is an example of how lithology and its associated structures can control the
course of a stream. At the point where the river crosses the contact from the
igneous to the sedimentary rocks it is flowing parallel to a prominent joint set
in the igneous and at right angles to the bedding in the sediments. It immediately
changes course and is flowing parallel to the bedding not far downstream from the

dam site area. The attitudes of the bedding in the upstream part of the site area
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are more variable. This is probably due to some extent to deformation resulting

from intrusion of the igneous rocks. 1In several places close to the contact with

the igneous rocks the beds are contorted and tightly folded. However, in the

extreme upstream area the bedding is regular striking in a general northeast direction
at right angles to the course of the river.

Faulting at the site is confined chiefly to the quartzite in the downstream
part. Some are bedding faults, i.e. their strike and dip are parallel to that of the
strata but most intersect the bedding at angles up to 30 degrees. The dip is usually
close to vertical. One large fault occurs in the right wall of the canyon about
1,200 feet upstream from the lower end of the site. Here a bed of limestone about
12 feet in width has been brought up against quartzite. An irregular deposit of
soft, yellow-white powder probably deposited by groundwater occurs along this fault.
The significance of this deposit is discussed briefly in the section on groundwater.

The sedimentary rocks exposed in the upstream end of Hoole Canyon consist
mainly of thick-bedded limestone. The local folding in the limestone may have
resulted from the relief of stresses set up in these rocks prior to or during the
intrusion of the ultrabasic rocks whereas the same stresses in the brittle quartzites

exposed in the downstream part were relieved by faulting.

Quality of Bedrock

The most competent rock exposed at Hoole Canyon is the thick-bedded lime-
stone that occurs at its upstream end. It is believed this rock would provide suit-
able foundation and abutment material for the proposed dam. There are few faults
present and, although the rock is of the soluble type there are no solution cavities
visible in the limestone exposed in the walls of the canyon. The tight folding
present does not appear to have lowered the competency of the rock mass.

In this area the limestone is exposed to approximate elevation 2,550 in

the canyon walls. Test borings should be put down to determine if bedrock surface
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levels off above this elevation to form a bedrock terrace or continues upward at a
reduced slope beneath the gravel. Vertical borings should also be put down to
determine if the limestone continues to depth or is underlain by ultrabasic rocks.
The possibility that the porous volcanic rocks which are exposed upstream from the
site may extend beneath this area should be investigated.

From the standpoint of topography the most obvious place to locate the dam
is in the centre part of the site area where the intrusive ultrabasic rocks are
exposed. However, the presence of soft, greasy serpentine which is common in these
rocks indicates they may be dangerous to construction. The serpentine occurs through-
out the rock mass as pale green crystals probably resulting from the alteration of
pyroxene and amph%boles and as fracture fillings which appear as numerous parallel
bands extending for many feet throughout the rock. The bands of serpentine are
important in considering these rocks as foundation or abutment material as they
would appreciably lower the resistance of the rock to sliding. Most of the bands
are either parallel to the river or intersect it at about 45 degrees. The dips
are variable ranging from 45 degrees in either direction to vertical. In regard
t0 the construction of tunnels in serpentinized rocks Tbrzaghil has stated that
"experience indicates the occurrence of large quantities of serpentine in a rock
may be associated with exceptionally heavy pressure on the tunnel support. Tpis
association probably results from the fact that the alteration to serpentine
involves a volume expansion which creates severe internal stresses in the body
of rock subject to alteration®.

Similar ultrabasic rocks were encountered in a diamond drill hole
located on the left side of Hoole River about 4 miles upstream from its mouth
(about 13 miles southeast of the dam site). It was found that several irregular

zones of soft, broken rock existed in the ultrabasics from which it was impossible

1Terzaghi, Karl: Rock Tunneling with Stul Supports; Section 1, The. Commercial Steel
Shearing and Stamping Co., Yoqustown, Ohio, 1946.
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to obtain core. The material brought up by the drill consisted of a greenish mud
containing numerous small, angular fragments of serpentine. The rock was not
weathered nor was there any loss of drilling water. The latter is an indication
the permeability of the rock mass is low.

As in the case of the limestone further upstream the surface elevation
of the ultrabasic rocks where they are exposed in the walls of the canyon seldom
exceeds 2,550 feet in elevation.

The bearing capacity of the steeply-dipping quartzite beds in the down-
stream part of the canyon is doubtless less than if the beds were flat-lying. It
is believed, howsver, these rocks will provide satisfactory foundation and abutment
material. In this area the right end of the dam would extend across a narrow,
gravel-covered terrace underlaid with quartzite and limestone to a ridge of ultra-
basic rocks covered with a thin deposit of gravel. In the left abutment area the
quartzite is exposed only to elevation 2,490. The quartzite is tight except along
the zones of shattered rocks associated with faulting. Grouting will be necessary

to seal these and to consolidate the rock.

Engineering Considerations
Depth of Overburden .
Most of the overburden in the dam site area consists of glacio-fluvial
sand and gravel. This is part of a large deposit of similar material which
extends for many miles beyond the 1limit of the area included in the accompanying
geological map. In the site area the glacio-fluvial material is believed to
directly overlie bedrock. Test borings will be required to determine its thick-
ness which will probably vary from a few feet on the ridge which projects against
the right side of the river in the downstream part to 80 or more feet as indicated

by the results of seismic line No. 1.
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The elevation of bedrock surface across the open end of the 'U' formed by
Pelly River is probably about 2,530 + 10 feet. This would include the area in which
the two seismic lines are located. In the area immediately downstream from seismic
line No. 2 bedrock surface probably continues at much the same elevation for 250 to
300 feet and thern slopes downward toward the river where it is exposed at approximate
elevation 2,490. Here the maximum thickness of overburden occurs at the top of the
bluff and is of the order of 45 feet. Between the river and the upstream end of
seismic line No. 1l the depth of overburden varies from about 50 feet at the seismic
line to a few feet in the wall of the canyon. The thickness of overburden exposed
in the upper part of the canyon walls depends upon the upward slope of bedrock
surface away from the bluff. The maximum thickness of overburden within the site

area probably seldom exceeds 50 feet. The thickness of the alluvium beneath the

river is believed to vary from 15 to 20 feet.

Proposed Location of the Dam

From the viewpoint of topography the best location of the dam would be
in the centre of the site area. Here at one point the river is only about 75 feet
wide and the walls of the canyon rise steeply to heights of more than 100 feet.
The water would be diverted across the open end of the 'U' formed by the river to
a power-house situated along the base of the bluff in the downstream part of the
site area immediately upstream from the small rocky islands in the river. The
power canal would be about 2,000 feet in length and would cross the area where
the two seismic lines are located. In this scheme the power-house would be founded
on the competent quartzite but the abutments and foundation of the dam would consist
of the less satisfactory ultrabasic rocks. It is suggested a better location for
the dam would be further upstream in the area where limestone is exposed. The
power canal would have to be shifted slightly but the power-house would remain
in the same location. The drop in the river between the two sites is about 15 feet.

Consequently the height of a dam located at the upstream site could be that much



lower and still provide the same pool elevation. As pointed out previously test
borings will be required to determine if the upstream site will be satisfactory.

The presence of ultrabasic or volcanic rocks underlying or intruding the sediments
should be ascertained as well as the upward slope of bedrock surface in the abutments.
Other potential sites for the dam would be at the downstream end of the canyon where
the quartzites are exposed or upstream from the canyon where volcanic rocks exist.
The latter rocks are similar to those at Whitehorse Rapids and Fort Selkirk dam

sites. Their porosity is high but the cavities are not interconnected and con-
sequently do not increase the permeability of the rock. The possibility the

volcanic rocks may overlie permeable, unconsolidated sand and gravel should not

be overlooked.

Construction Materials

Aggregate

Suitable aggregate for the concrete parts of the dam structures can
probably be obtained from the eitensive deposits of glacio-fluvial sand and gravel
which occur at and near the site area. Some of the glacio-fluvial material exposed
along the Ross River-Watson lake road was found by the Department of Public Works
to be too coarse-grained and dirty for direct use in concrete bridge abutments.
It was necessary to wash, screen and reblend the gravel before a satisfactory
quality was obtained. Samples (Nos. 5, 11 and 18) from which the grain size
analyses curves included at the end of this report were prepared were taken from
deposits which appeared from field examination to be potential sources of suitable
aggregate. They represent material in specific localities only and are not
indicative of the great mass of glacio-fluvial material present. Most of the
cobbles and boulders over 3 inches in diameter in the gravel consist of serpen-
tinized ultrabasics or quartzite. The former would be deleterious in aggregate

but would be screened out during processing. There is very little chert or shale
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in the gravel. Suitable aggregate could probably also be obtained by crushing the

limestone exposed at the site.

Impervious Material
There is no shortage of material suitable for the impervious core of an

earth- or rock-fill dam in the area about the site. Laboratory investigations of two
representative samples of till (Nos. 3 and 4) taken from cuts along the Ross River-
Watson Lake road indicate this material would be suitable. The samples were taken
at points where the road has intersected one of the many elongated ridges which trend
parallel to the ice movement in Pelly River valley. The quantity of till available
is unlimited. Grain size analyses curves as well as some of the index properties of

the till are included at the end of this report.

Pervious Material
Pervious materials required for construction of an earth dam could be
obtained by processing the gravel described in the section on aggregate. There

are unlimited quantities available within a few miles of the site.

Riprap and Rock Fill

The ultrabasic rocks in which little or no serpentine is present should
provide excellent riprap or rock fill. In the few places in the site area where
there are only minor quantities of serpentine present in these rocks the talus
fragments are very large ranging up to several feet in diameter. Tests should be
made on the highly serpentinized rock to determine the effect of the serpentine
on its soundness. In places the highly altered rocks are soft and weathered and
have no use as a construction material. To obtain satisfactory riprap or rock
fill from the ultrabasic rocks a considerable amount of sorting will have to be
done.

The limestone has a lower specific gravity than the igneous rocks but

should provide satlsfactory rock fill. The fragments of limestone obtained by
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quarrying will not be as large as those from the ultrabasics especially from
localities where the limestone is thin-bedded.

It is doubtful if suitable material could be obtained from the quarizite.
The undesirable shapes of the fragments in the talus derived from these thin-bedded

rocks is an indication of the manner they will break when guarried.

Groundwater

Two springs about 500 feet apart occur on the right wall of the canyon
near the centre of the site area. The water is flowing from coarse-grained gravel
exposed in the bluff about 40 feet above bedrock surface (85 feet above the river).
An analysis of the dissolved mineral content in the water from one spring is
included at the end of this report. The combined flow of the springs including
that from several small seepages in the same area was estimated to bs about 500
imperial gallons an hour. The low temperature of the water (34° F) along with
the total dissolved mineral content (283 ppm.) suggest it is a mixture of water
resulting from the thawing of local frozen ground and subpermafrost water which
is often highly mineraligzed.

The rock fragments in the shattered zones associated with faulting are
covered with a thin, brown coating of iron-bearing carbonates which was probably
deposited by groundwater circulating through the rock. At the time of the
investigation all these structures were dry. A soft,yellowish, acid-tasting
powder containing considerable iron sulphate occurs along a fault about 1,200
feet downstream from the springs. The following is a partial chemical analysis

of this material:



Sample No. 1 2
Ca0 0.33% 0.31%
MgO0 Trace Trace
Na,0 0.06% 0.06%
K,0 0.20% 0,20%
Fe,04 25.50% 21.00%
510, 5.35% 18.50%
S04 38.0 % 3L.3 %
Ccl Trace Trace

Although there is no evidence of groundwater occurring along the fault at
the present time it is possible the powder was deposited by a former hot spring.
The occurrence of sulphate-bearing water in these rocks is important because of the
effect the dissolved minerals may have upon the concrete structures. The following
tablel describes the relative degree of attack on concrete by soils and waters

containing various sulphate concentrations:

Relative degree of Per cent water-soluble P.p.m. sulphate
sulphate attack sulphate (as SOy) in (as sou) in
soil samples water samples
Negligible 0.00 to 0.10 0 to 150
Positive? 0.10 to 0,20 150 to 1,000
(.':cn'xs.'t.derable3 0.20 to 0.50 1,000 to 2,000
Severe over 0.50 over 2,000
2 3
Use type II cement. Use type V cement.
\

1 Concrete Manual: Bureau of Reclamation; United States Bureau of
Reclamation; 1956, p. 12.
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Frozen Ground

Frozen ground was observed in test pits put down to depths of 4 feet
in the left abutment area and also by digging in the bottom of the shot holes
along the upstream end of seismic line No. 1 (August 22, 1964). These have been
indicated on the accompanying geological map. The low temperature (34° F) of
groundwater in springs in the right wall of the canyon indicates frozen ground
probably occurs here as well.

Drive samples of some of the frozen material were taken using BX casing
and a 10-pound sledge hammer for a determination of its moisture content. The
results along with those for other samples taken in the area near the site are
included on the following pages under the heading "Deseription of frozen material”.
The type of equipment used limited the sampling to fine-grained materials. It was
not possible to obtain samples of materials containing pebbles or larger rock
fragments.

Frozen material around the margin of the reservoir would be thawed by
the adjacent, imponded water. Consequently sliding might occur if the water
content in the thawed material exceeded the liquid limit. Unfortunately the
liquid limits of the soils were not available at the time this report was written
and hence no conelusions could be made. There was not sufficient material obtained
in samples Nos. 9, 10, 12, 17 and 18 to determine their water content or produce

a grain size analysis curve.
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Chemical Analyses of Surface and Groundwaters

During 1964 and 1965 several samples of Pelly River water were taken at
various locations along the river downstream from the dam site. At the sane time
the water in five tributary streams which enter the left side of Pelly River upstream
from the site were sampled. These streams all have their source in Pelly Mountains
and flow in a general northerly direction across Tintina Trench to the River. The
water from three springs were also sampled. Two of these occur along the Ross River-
Watson Lake road and the other in the right wall of Hoole Canyon. Chemical analyses
of the samples were made by the Industrial Waters Section, Mines Branch, Department
of Mines and Technical Surveys, Ottawa. The results are included in this report.

During the sampling period there was little change in the mineral content
of Pelly River water which corresponds closely to that in streams tributary to the
Pelly. Bicarbonate salts of calcium and magnesiﬁm constitute the chief mineralization
of these waters. There are no salts present in sufficient quantity to be harmful to
the concrete or other parts of the dam structures which would be exposed to the water.
The reported value of the turbidity should be considered only as indicative. Flash
floods may cause a rapid increase in the sediment land. A proper sediment study,
therefore, requires regular sampling, often in the case of flash flooding at hourly
intervals.

The mineral content of the water from the spring in the right abutment area
of the dam site is chiefly calcium bicarbonate. The water is flowing from coarse-
grained gravel of glacio-fluvial origin at a point about 40 feet above bedrock surface.
There is a considerable difference in the mineral content of the water from the two
springs sampled along the Ross River-Watson lake Road. The chief mineralization of
one water is calcium bicarbonate while the other contains a relatively large proportion
of calcium sulphate. The reason for this variation in mineral content is unknown.

The topography of the two springs is similar. Both are situated on the south-facing
slope of an elongated gravel ridge which trends westward along the floor of Tintina

Trench. The temperature of the water from all three springs is cold, varying from

3% to 37 degrees fahrenheit.
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Grain Size Analyses Curves
Seven soil samples, each weighing about 35 pounds, of potential construction
materials were taken at several different localities near the site and sent to the
Soils laboratory of the Water Resources Branch in Vancouver for testing. The grain
size analyses curves included in this report were prepared in Vancouver. Only
one sample was taken in the dam site area the others are from exposures along the
Ross River-Watson Lake Road. Description of the materials are included on the

following pages as well as in the section under "Construction materials".



- 31 -

um coz

oﬂmﬁmm utg se Teasad
SeT[JIeAC TeTJIojeu
fpugs BupusTq

°G *oN

sTdwes ut 3eYy3 ueyl
A9UTF Jnq JBTIWYS ST
TetJejeuw {Teaead ou
‘31Ts oT39TT Aasa

{ peuTeII-UmTpOU

*goBJIJINS

ptmoad yjeeusq
soyouUT 42 {peog
ea0qe 3987 9
$3eean UoqJIO0H
Jo qseo soTTW
£+z2 ‘peoy
JI8ATY Sssoy
-a)eT uoslem
Jo epfs yaznos

® Se asn Teljusiod pe3IwTTuUn 1e8] + 0f suoy 0} -9UTJ :pues uo qno peoy A
*@oBJINS
punoad yjesusq
goyouy +g :peoI
eAoqe 1883 9
$3@8a) U03JIOH
Jo 3s®e seTIW
*3utasyreem G°o2 ‘peoy
ou ‘petJiledls J9ATY SssOYy
S@go0T °‘pepeald -9)eT UosSqBM
‘pues JugpusTq *qTTS MOTToL Tiem °Teaead Joutw JO °9pTs ygJaou
s osn Teij3uelod pe3IWTTuUN 3997 + ST Jo seyoutl | peutead-unipsut :pueg uo qno peoy 9
$0T - 1I0UD oeTd
$52 -
(euoqspues ‘suojs
-owty) Alequewtpes *@0BJJanS
%06 - (ssteud ‘831z punoxd ysjeeueq
-qJ1enb) otyduaoweqeir 1987 2 ‘peoa
%51 - aaoqe 3837 Of
(83tuead) snosuldy $3@oay uoOlJI0H
*peo.d *spk 367003 vl JO qsee seTTW
uo pesn TeldsleW 3UT |+ QQOT - UIBue] *pageyjeem Arqusnbsajg 2°21 °‘peoy
-oBJJans AJI0108IST38S °spL 00z - $300d oF3TuURIZ ‘pPoTJIT JBATY ssoy
jsou ‘peod o4y £q YIPTM °“Xel -jexys ATydnoa :ssyout -85 uosjep
900 93pTJa B JO WIOJ °spk Gz = (e8raoar) 0T 0% sJspInoq pue Jo spts yznos
ey3 ut st 3Tsodeq JY3TeH °xej 3987 0¢ suoN §87qqoo Apuss :TeAetd uo 3no peoy g
(peqeutysy) 33sodeq Jo uspangJaea) Jo TeT.I098R Jo Jaqumpy
syaewey JU8IXH TB0JY SSOUNOTYL uotydtraosse pretd uogqdiaose(q pretd UoT3e00] a1dueg

seAIn) sosATeuy 925 UTedn SuTMOTTIOJ 8Ulq JOJ 27e20a38y TeTquelod Jo uotqdiaosed



29-01-¥2

_Au.m SEMI-LOGARITHMIC 359-91G
KEUFFEL & ESSER CO. MADE 18 U.S A,
3 CYCLES X 70 DIVISIONS

i 00 (D

=

=F

o]

0\1

,,11;1,

= ea )

R

(o]

rercent xevaineg

R R e

“

| R |

Buissog $uddad



T L T AL T

EMI-LOGARITHMIC 359-91G

8
x#m KREUFFEL & ESSER CO. MADEL I8 ©.3.A.

3 CYCLES X 70 DIVISIONS

5 4&{37'1*1-{‘#1#‘#’1 -1 Iié* s e T A e

1
i

3

e

I

S

Ouissog WPy




FTetwvwein NIl ew

K=

SEMI-LOGARITHMIC
KEUFFEL & ESSER CQ.

359-91G

MADK IR U.S.A.

3 CYCLES X 70 DIVISIONS

‘i Pl OO D rI D
-3
i
AEAY 1

ool
og- L
1l ]
o I 1]
]
Q4 iy
H
]

ol

Oujssog juddsag




- 32 =

*peod
U0 TETJel8W 9SIN0D

90BJINS pUB 68BQ
se A[eAlsuslxe pesu

$oT -

joeTq ‘3I8UD
%0T - (peasyjeem)
1STUOS pue STPEYSZ
%02z - (e37
-z3aenb) otydaourejel
%02 = (euols
~euy) Arejquemtpeg

gon =
(937TuBa8) SnosulT
X300l
*sI9pTNOq Oou
‘J9jeWETP UL SOYOUT g
qnogqe ST 2T7QQqoo 1388
-3J87 ‘es007 ‘pepeal

*@oBJJINs punoJId
yjesueq 1083

4 0% £ ¥®8I)
UOICH JO 4SE®
seTTW g¢ ‘peoy
J9ATY €80y
-9¥ET UOS}EeM

Tetdoleu toTqeTieA® UMWTXeW TITem (31TS OTHIITL JO 8pTs yjnos
£479uenb pejTwTTU] edae 1987 21 SUON Liea ®Apues :TeA®BID uo 31d modaog 8T
*sJepTROq pUE $8TqQOo2
JedaeT oy3z Jo LAueuw *@oBJINs punoJad
uo 3uplEOO 81BUOQIED yjeausaq 1893 ¢
‘eqTym {eso00T ‘pepedsd ‘9-§ uotjess
*gede 9316 TTem {3utasyjzesm 1e {eq1s wep
wep Jo sja8d J8Y30 Ul Joutu °*qI1TS oT331T uofue) aTooH
ueyy ssoT ButJeyjeem 83aw] 19937 + pd suoN Liea °LApues :TeaRIy Shusuwinqe 3Jo7 1T
[}
, (pejeuyysy) qtsodeq o uspJanq.aeap Jo TetTae3eq Jo Jaqumy
sy Ieuway JuelxXy Tesay ssewoTyl | uotgdtraose(g PTOTd uotqdiaosed pretd uog}eso] eTdureg

soAIng s9SATBUY 92T UTeJH SUTMOTTO4 8U} J0F 83e3ea88y Tetqusiod Jo uotydraoseq




xom SEMI-LOGARITHMIC 358-91G
XEUFFEL & ESSER CO, MADK IN U.S_A.
8 CYCLES X 70 DIVISIONS

Percent Retained

: ;
__
I
|
i
{1
I
]
_1,
»
1
oSt
]
3
g
3
3
i
: ,
! -
t.. ;z
i ,.EL
01 I
[ T
oy LT
0 SeRatEn it 14
]
h - 100 il 1
1 O st s i M

: ! ] LT
R | LVN OGNV SHIVAdV NESHINON JO IN3ALNVE3Q




*Ho8=S 3® BUTTIS
83pTJ Y™ ¢ ‘ON
oTduwes 09 JBTTWIS

1097 + 0%

*1earId
peJasyjeam °‘umoaq
peuteld-esJ800

Jo qe87 0T 03 8

31840 MO'IQ JO
uogqsodoad gelaer
e JoJ qdeoxs

€ °oN otdues ut
asoy3 09 JeTTuls
squauBel }ooa
L0013 °‘eosusp Liea
L9111 ‘LefeTo
‘ATTeaBad :TTTL

*90BJIns punoa3d
Yjeausaq seyout

2T ‘peod aaoqe

3883 ST *3esap

U0QI0H JO 13SES

seiww 2°4 ‘peoy
ISATY SSOY-oMET]
uogieM Jo apTs

Yqnos uo uy

*jead) UOYIOH JO
1se8 SOTTW 4°f PUg
‘4°2 “6°T 9e pesodxe
ST TEeTJ9%BW JBTTWIS

*TejI9%eUW
ey3 JO S3STSuUod
peoJ 8yq Ssoaoe

H002~S Jup{Tays
‘a3pta e fe3ae]

(e3ea2a®)
3997 G2

*Tea®I3
paJasyjeam ‘umoaq
Jo 883 ¢ 03 ¢

°gayouy

€ qnoqe st sqtiew
-8eaJ JO ©2TS uWITXeu
t9q12z3Ie0b LTJoTyo Bae
squswBeay 3ooa ¢Aeas
‘asusp {ToABI2 JouTw

¢ Lfofeto *Apueg :TTTL

*@0BJINS punoJ3d
yjzesusq 7693
2 f{peoJa saoqQe
3987 GT :¥ee1p
U0%I0H JO 13SE9
soTTw 2°T °‘peoy
JOATY ssoy-axe]
uos1eM Jo 8piIs
gqanos uo 4ny

S5 IeWSYy

(pojeutysd)
queIXE Tesay

41sodsg Jo
SSaWOTUL

uSpINQJISAD JO
uot3diaoseq pretd

Tetde3el Jo
uotqdaoseq pToTd

UoT3EO07

geAdn) gosfTvuy 92TS UTRJIN SUTMOTTO4 o4y} JO0F TeTJd1BH snotaseduf Tetquejzod Jo uotqdiaossq

Jaqump
oTdureg



xom SEMI-LOGARITHMIC 3598-91G
KEUFFEL & ESSER CO. MADE 1R B.3.A.
S CYCLES X 70 DIVISIONS

3~ 00 WD o ad = n ;M ~ N> < - & o, ~ X od o B O B W BOe

Eesrr e EaeaEaE

:;

Bujssoy {uadiad




T e

R

b e e bl

K-

SEMI-LOGARITHMIC 359-91G
KEUFFEL & ESSER CO. MADL (8 U.S.A.
8 CYCLES X 70 DIVISIONS

. S-N ke
290192
N
OOl}
- 1
0 oz
i i
i &
+1os
]
4 ,‘..|._‘
o, :18
i =
i u
i oy
in
-
o8
¥
o 1Hos
1
]
fo%e]
!
il

Oujssod juddiag



T

Further Investigations ~ Conclusions

It should be remembered this report is based upon a preliminary geological
investigation designed to furnish the engineer with general geological information
regarding the proposed dam site. The data compiled are only sufficiently precise
to permit office studies and obtain general cost estimates.

Bedrock in the dam site area consists of serpentinized ultrabasic rocks
which have intruded interbedded limestones and quartzites. The sedimentary rocks
are believed competent and should provide satisfactory abutment and foundation
material. However, the presence of soft, greasy, serpentine which is common in
the ultrabasic rocks indicates these rocks might be dangerous in construction.

From the topography the best location for the centre line of the dam
would be near the centre of the site area where the canyon is most narrow. How-
ever, bedrock exposed in the canyon walls in this locality consists of ultrabasic
rocks which in places are highly serpentinized. A more satisfactory site exists
in the upstream part of the eanyon where limestone is exposed. The water would
be diverted along a power canal crossing the open end of the 'U! formed by the
river to a power-house situated on the left side of the river in the downstream
part of the site area.

Bedrock at the power-house site consists of quartzite cut by several faults.
Permeable zones of shattered rock, up to four feet in width, usually occur along the
faults. These would have to be grouted.

Overburden exposed in the walls of the canyon consists of coarse-grained,
permeable gravel, overlaid in places by a few feet of medium-grained sand. The
gravel probably rests upon bedrock. To prevent leakage it would have to be excavated
and replaced by impervious material if the elevation of the crest of the proposed
dam is higher than bedrock surface exposed in the walls of the canyon (2,550 - 2,600
feet).

Unlimited quantities of glacial materials exist close to the site and

consequently there should be no difficulty in obtaining construction materials
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suitable for an earth dam. There is a lack of fine material in much of the gravel
with the result it would have to be processed before being used as aggregate or
filter material.

Groundwater will be encountered when the gravel overlying bedrock in the
abutments is excavated. Chemical analyses have indicated there are no dissolved
minerals in either the groundwater or river water which would be harmful to concrete.

Frozen ground was encountered in a few test plts put down in the site area.
It probably occurs throughout most of the area especially along the line of the
power canal.

Test borings will be required to determine if bedrock surface slopes
upward away from the river in the abutments. They will also be needed along the
centre line of the power canal to investigate the permeability of the overburden

and the elevation of bedrock surface.



=N

Plate 1

Hoole Canyon looking upstream, proposed centre line of dam is
in the most narrow part of the canyon immediately beyond the
bend in Pelly River. F - large fault; Q - quartzite; IS -
limestone; U - ultrabasic rocks.

G.S5.C. 15-4-64
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Plate 2

View looking east across the upstream end of Hoole Canyon along
the contact of limestone and ultrabasic rocks. This area is

believed to be a satisfactory site for the proposed dam. LS -
limestone; U - ultrabasic rocks.

G oS oC ® 16-’4—6“’
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Plate 3

View looking west across the downstream end of Hoole Canyon
along the contact of limestone and ultrabasic rocks. Pelly
River drops about 3 feet where it crosses the contact. G -
gravel, IS - limestone, U - ultrabasic rocks. '

G.5.C. 16-2-64
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LOCATION OF PROPOSED DAM SITES
YUKON RIVER DRAINAGE BASIN

Scale: 1inch = 20 miles
Site No. Name River
27 Hoole Canyon Pelly
28 Ross Canyon Ross
29 Prevost Canyon Ross
30 Upper Lapie Canyon Lapie
38 Lower Lapie Canyon Lapie
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